Switching is achieved by simply sliding one half of the circuit past the other. This is readily done by activating a DC motor which is incorporated in the stage to move the sliding platform. Logic circuitry determines the distance moved. Any one of the 12 fibres can be used as the input to switch to the 12 output fibres.
Conclusion:
We have presented a mechanical silica optical circuit switch using planar waveguide technology having some unique properties. The switch has low loss and low cross-talk, in addition to being polarisation-and wavelength-independent. It has a small size and a low assembly cost. The switch is latchable, drawing no power to remain in the selected configuration.
While we have presented 1 x 12 and 1 x 24 versions, the switch is readily expandable to a much larger number of ports. The waveguides in a 1 x 100 switch, if spaced by the same 5 0 p , would only cover a region 5mm long, for which bowing of the circuit would not add any loss. It is also possible to reduce the sensitivity to mechanical alignment tolerances by expanding the waveguide ends, thus increasing the mode size in the coupling region [4] .
It is interesting to note that this switch also has a potentially low price per port, with the unique property of having this price drop as the number of ports increases. Highly functional planar lightwave circuits (PLC) with losses of < 0.1 dBicm and good mode-matching to singlemode telecommunication optical fibres can be fabricated using germanium-doped silica-on-silicon waveguide technology based on the flame hydrolysis process [l] . The combination of such waveguides with Bragg gratings further enhances their potential uses in wavelength division multiplexing and wavelength stabilisation applications [2, 31. Since such waveguides have low absorption in the ultraviolet region, their inherent photosensitivity has been poor, in the order of IW or less, requiring reducing treatments [4, 51 or low-temperature high-pressure hydrogen loading [6, 71 to achieve index changes of the order of l e 3 . In this Letter, we demonstrate that hydrogen loading is not necessary when high intensity light at 193nm from an ArF excimer laser is used to produce the index change, similar to the effect originally observed in germanium-doped optical fibres with a low germanium content [SI. In addition, we show here that by using intense ArF excimer laser light, a sizeable W-induced birefringence is produced, and that this birefringence is large enough to compensate for the natural waveguide birefringence of these PLCs. The polarisation-dependence of Bragg grating-based devices is therefore eliminated. This W-induced birefringence was originally observed in 1993 and used for compensating the birefringence of arrayed waveguide Wers [9] . In the work presented here, the UV-induced birefringence occurs automatically during the Bragg grating formation.
The Bragg gratings are fabricated using a phase mask with a grating period near lpm and a groove depth chosen to null the zeroth-order transmitted light at 193nm. The exposure of the guide through the phase mask is carried out with a Lumonics EX-500 excimer laser filled with an argon fluoride mixture to produce -10ns pulses of 193nm light. Standard PLCs with a core index difference of 0.3% are used for all the results reported here. The irradiations were all carried out at a pulse repetition rate of 100 pulse/ s with an average fluence of between 200 and 500mJ/cm2 at the waveguide surface. For measurements of the spectral response, broadband light from the spontaneous emission of a 980nm-pumped erbium doped fibre is transmitted through a polarisation control device and butt-coupled to a waveguide through polarisation-maintaining fibre. The light output of the waveguide is buttcoupled to standard singlemode telecommunications fibre and 
. 5" long Bragg gratings written in different channel waveguides and measured in T E and T M polarised light
Each grating was irradiated at 100 pulse/s with 500mJ/cmZ/pulse for 7min
To reduce the writing time of strong gratings to values more appropriate for mass production, the laser pulse intensity can be increased. Values reaching 500mJ/cm2/pulse have been used without degrading the waveguide properties. The last result, shown in Fig. 3 , indicates that practical devices based on Bragg gratings can be obtained reliably and relatively quickly: two different 4.5" long Bragg gratings with approximately 40dB rejection were written in separate channel waveguides using the same irradiation conditions (7min each at 100 pulse/s with 500mJ/cm2/pulse).
The grating transmission spectra for both gratings, measured in TE and TM polarised light, (four spectra in total) are almost indistinguishable.
In conclusion, we have shown that the photosensitivity of lowloss commercially available gennanium-doped silica-on-silicon waveguides is strongly enhanced by using the ArF excimer laser as a light source, and that a useful W-induced birefringence is associated with this process. It is noteworthy that while the growth of the average index is different for TE and TM modes, the index modulation amplitude grows at almost exactly the same rate for both polarisations. It is this peculiarity which allows polarisationindependent devices (with the same Bragg wavelength and reflectivity) to be fabricated, as has been demonstrated. 
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